We investigated the effect of noise on propagation of two interacting particles pairs in a quasi one-dimensional random potential. It is shown that pair diffusion is strongly enhanced by short range interaction comparing with the non-interacting case.
Recent investigations showed that two interacting particles (TIP) in a random potential can propagate coherently on a distance l c which is much bigger than the one-particle localization length l 1 without interaction [1, 2, 3, 4, 5, 6] . According to [1, 2] the TIP localization length is given by:
where M is the number of transverse channels in a quasi one-dimensional wire, U is the strength of on-site interaction assumed to be comparable to or less than the bandwidth and V is the hopping matrix element between nearby sites. Here it is also assumed that the wave vector k F corresponding to TIP energy is k F ∼ 1/a = 1, a being the lattice constant. While the exact verification of (1) The problem we want to address in this letter is the influence of noise on TIP localization. For one particle the effect of noise has been analyzed during the last years and the physics of this phenomenon is well understood [7, 8, 9, 10] . Generally, the main effect of noise is the destruction of interference after a coherence time t c , after which the particle makes a jump on a distance l 1 that leads to a diffusion rate D 1 ∼ l 2 1 /t c along the chain.
For high frequency noise with amplitude ǫ this time is t c ∝ 1/ǫ 2 [7] . In the case of low frequency (ω) noise t c ∝ (ǫω) 2/3 [10] . Here we only analyzed the case of high frequency noise on TIP problem.
We studied the model of two interacting kicked rotators in presence of noise. The evolution operator is given by :
For U = 0 and ǫ = 0 we have two decoupled kicked rotators and in the chaos domain kT > 1 the localization length is
. In the presence of noise ǫ > 0 the decoherence time is t c ∼ 1/ǫ 2 . If this time is less than the localization time t * 1 ≈ l 1 localization effects are not important and diffusion goes with the usual classical rate
On the other side when t * 1 < t c the diffusion rate is D 1 ∼ ǫ 2 l 2 1 [7] .
In the presence of interaction (U = 0), but without noise (ǫ = 0), a TIP pair of size l 1
propagates on a distance l c ≫ l 1 and it is localized after a time t * 2 ∼ l c l 1 [12] . On a time interval t * 1 < t < t * 2 the pair diffuses with a diffusion rate D p ∼ U 2 D. The noise leads to a destruction of localization after a decoherence time t c ∼ 1/ǫ 2 as in the one-particle case. After this time the pair makes a jump of size l c and therefore the noise-induced pair diffusion rate can be estimated as D + ∼ l 2 c /t c that gives for t c > t * 2 :
This means that for l c /l 1 ≫ 1 the noise-induced TIP diffusion rate is strongly enhanced with respect to the non interacting one (D 1 ). In the case of relatively strong noise, t c < t * 2 and D + becomes comparable with the pair diffusion rate D p on a time scale
The estimate (3) gives the diffusion rate of the center of mass of the TIP pair. However noise also leads to a separation of two particles. This separation goes in a diffusive way with a diffusion rate D 1 which is independent from interaction U . Due to this on asymptotically large times the pair propagation will be subdiffusive. iAt this time the spreading of the center of mass ∆n 2 + can be estimated in the following way ∆n 2 + ∼ νD + t where ν is the probability of collision between two particles ν ∼ l 1 /∆n − . Here ∆n − is the effective pair size at the time t which in turn can be estimated as ∆n 2 − ∼ D 1 t. Therefore
However on short times, when ∆n − ∼ l 1 the diffusive spreading in n + will be given by ∆n 2 + ∼ D + t. Examples of these diffusive spreading are presented in Fig.1 and Fig.2 where 
